Illinois Prairie “The Prairie State”

Illinois is known as the Prairie State.

To many people, the word “prairie” brings to mind visions of flat or slightly rolling farm land, dotted with houses and trees, and covered by neat rows of corn, wheat, and soybeans.  The word “prairie” refers to a vegetation type that covered much of North America for thousands of years. Very little of that prairie remains today.

History

The word “prairie” dates back to Latin (pratum), which meant “meadow”, presumably a treeless, grassy tract where livestock graze. The French explorers, in the late 1600’s, used the term, “prairie” when describing the terrain.  Having encountered only forests in Eastern North America, the explorers were not prepared for the vast grasslands and plains that extended to the Rocky Mountains.    The prairie was often referred to as a “sea of grass” because the tall grasses resembled waves on the ocean.  

 “This prairie land, far richer than anything known in Europe or in the previously explored portions of North America, obviously could support prosperous populations. ‘No better soil can be found, either for corn, for vines, or for any other fruit whatever,’ said Louis Jolliet after his discovery expedition in 1671. To him the region appeared ‘to be the most beautiful and most easily settled.’  Here a man could provide his own food and clothing, and ground could be plowed the day of arrival, without laboring ten years to cut down and burn trees.  Father Marquette’s journal of their explorations said, ‘we have seen nothing like this river (the Illinois) that we enter, as regards its fertility of soil, its prairies and woods.’  The great promise of Illinois also impressed French explorer La Salle in 1680 and the generations that followed.”

 Howard, Robert.  Illinois A History of the Prairie State. Grand Rapids:Williams B. Eerdmans , 1972,1.

  The prairies covered 61 per cent or 21.6 million acres of land in what is present day Illinois. All but nine of the present counties contained some portion of prairie. Illinois land, however, was not all grassland.  Strips of forest bisected the grassland and formed multiple prairies. Dense stands of trees, mostly hardwoods, grew along the waterways, projected fingerlike into the open spaces, and at times encircled a sizable area.  

      Large numbers of trees growing along the rivers hid most of the view of the prairie from explorers traveling by water. The periodic overflow of the rivers created very fertile alluvial plains and rich breeding ground for swarms of malaria carrying mosquitoes. “The housefly did not exist in the wilderness, but hordes of stock flies swarmed from the woods and attacked the animals until they bled.  Because of these insects, pioneer farmers often found it impossible to work in the heat of the day. Gnats and other insects pestered man and tormented animals. A traveler, in 1842, reported that ‘in the middle of these large prairies is a perfect solitude, without a living thing, except such as one would rather want than have, greenhead flies in thousands, snakes basking on the dusty track and myriads of grasshoppers, some of them as large as the little finger darting through the air like arrows and sometimes coming full tilt against the face.” Ibid. 6.

A first wave of settlers out of Ohio and Kentucky moved into the far southern wooded portion of what would become Illinois shortly after the Louisiana Purchase (1803). By 1820 much of the southern part of the state was settled and pioneers were moving up onto the prairies. The initial settlement of prairie areas in Illinois took place between 1820 and 1840. Settlement during that time progressed from the south toward the north.  At first settlers chose sites in the prairie groves because they offered building materials and shelter. As settlement progressed and the fertility of prairie soils became known farmers learned to farm the adjacent prairie.

Until the late 1830’s, breaking prairie sod was a laborious and difficult job. Settlers used giant breaking plows that were up to 14 feet long.  It took as many as seven teams of oxen to pull the plow to cut through the thick prairie sod.  Besides the thickness and toughness of the sod, prairie soils stuck to the plowshares.  Plowing was difficult as the farmers frequently had to stop to scrape off the soil from the blade.  These difficulties slowed the plowing of the prairies until the development of the self-cleaning moldboard plow.  The first such plows were made of polished steel. Building on the ideas of others, John Deer designed a self-cleaning steel plow and began selling it in 1837. As years progressed and the design of plows improved, the plowing of prairies accelerated. In addition, the coming of railroads increased markets and brought new settlers. 

 One hundred and eighty-six prairies were named and located in Illinois in an 1857 guide for settlers.  By 1900, most of the prairies had been converted to agriculture or urban uses. By 1976, 39 of Illinois’ 102 counties had no high-quality prairie remaining and of those counties with high-quality prairie, 28 contained five or less acres.  Illinois prairies currently cover about 6,100 acres.  Only 0.01 percent of the state’s original prairie acreage, about 2,350 acres, is considered high-quality.   The remaining prairie lands have been disturbed in some manner.  All prairie parcels in Illinois tend to be small.  Eighty-three percent of the existing Illinois prairies are smaller than ten acres in size, and of these prairies, 30 percent are less than one acre.

Fire

Throughout history, fires helped maintain the ecosystem of the tallgrass prairie. Lightening-sparked fires occurred naturally, and Native Americans burned areas of prairie to make hunting easier.  The herds of buffalo would return to eat the tender young shoots of prairie grasses that grew after a fire.  As pioneers settled the area, farming tamed the prairie and Native Americans were forcibly relocated. As a result, fire frequencies diminished greatly.

Fire in a prairie is very beneficial. It kills tree saplings that may begin a forest takeover. It clears dead plant matter, blackens the ground enabling it to absorb heat and breaks open seed coats, all of which foster prairie seedling germination. Finally, fire destroys plant species that are not fire resistant and invasive species that threaten the native or desirable plants.

A common question, then, is how can prairie plants survive the fires?  A prairie plant’s life-giving bud is located beneath the ground. It is insulated from the fire and can resprout shortly after the fire.

Fire in woodlands is helpful as well, for many of the same reasons. The key to understanding beneficial fires is control. Any out-of-control or unintended fire may have some beneficial consequences, but these fires are dangerous and are certainly not to be condoned.  A fire is not considered beneficial, either, if it burns so that that all organic matter in the soil is consumed.  This organic material is beneficial to the soil and vegetation. The purpose of a burn is not to combust all plant matter.

What about the greenhouse gases that are given off during a prairie burn?  While it is true that greenhouse gases are given off, the thick and lush prairie regrowth that occurs recaptures many of the gasses given off.  Therefore, a burn contributes little, if any, overall poundage of greenhouse gases to the environment.

Types of Prairie

 Prairies are most often referred to as grasslands; however, while dominance by grasses is one of the most distinctive features of a prairie, they also contain many wildflowers or forbs, and broadleaved plants. The beauty of the prairie lies in its diversity. Prairies vary in elevation, soil characteristics and soil moisture.  The moisture content of the soils reflects not only rainfall, but also topography and the moisture-retaining qualities of the soil. Naturally, moisture drains away from the higher places and collects in the low areas.  Soils with more humus or clay retain moisture better than sandier soils. 

Some prairies are found on heavy black loam, which is rich in decayed plant material or humus. These black soils have been enriched by the decomposition of the deep roots of prairie plants over long periods of time. Other prairies are found on lighter soils, which are predominately sand and contain varying amounts of humus. Of course, many intermediate gradations occur, as well as the special soil conditions which result where limestone, rocks or other materials are present.

We call the prairie in Illinois, tallgrass prairie. However, Illinois prairies are not all the same.  Prairie ecosystems in Illinois withstand a combination of hot summers, intense rainstorms, and severe winters. The differences in the types of prairies are the result of the landform and the type of soil and what happens to the water once it hits the ground.

 Prairies occur on hilltops, on ridges and on low-lying land.  The soils on these landforms are different and they will drain differently. The draining of the soils at different rates causes some prairies to have little moisture in the soil, while other prairies remain wet for long periods of time.  The terms dry, mesic, and wet are used to describe these different moisture levels.

Dry Prairie

The water in dry prairies is drained quickly, so little moisture is left in the fine-textured soil.

Dry hill prairies occur on high, well-drained hills, and kames, and at the top of bluffs and ridges. It is not uncommon to find exposed rock on many of the steep slopes or cliffs. Hill prairies have excessive drainage and often the plants have to tolerate near drought conditions. The soil may be rocky and limey, and because of erosion, is less rich and black than that of the mesic prairies. Nearly all hill prairies are being encroached by shrubs and trees.  It would appear that a program of prescribed burning would be necessary to maintain many of these prairies. On the whole, grasses of the dry prairies are shorter than the species found on mesic prairies. Indicator species of dry hill prairies include prairie smoke, pasque flower, foxglove, silky aster, little bluestem, Indian grass and side-oats grama.

Mesic Prairie

Mesic prairies are found on sites that have relatively good drainage but also have high moisture available most of the growing season. Mesic prairies include the tallgrass prairie with an average rainfall of 25-39 inches occurring mostly in the spring and summer. The tallgrass prairie can also experience periods of drought. They can be best described as being luxuriant and contain some of our most diverse prairie wildflower displays.  They once occupied the land that is now the best farmland in the Corn Belt – loam soils with good structure, high nutrient levels, near- neutral ph, good natural drainage, and gentle relief.  Most of the rich agriculture areas of Illinois were once mesic, black-soil prairies. A few indicator species of the mesic prairie are: prairie dock, compass plant, purple prairie clover, purple coneflower, golden rod, blazing star, big blue stem, and switch grass.

Wet Prairies

Saturated soils are found at these sites through much of the growing season. The soil often contains clay, therefore, the water drains very slowly.  There is often abundant standing water with soil types ranging from leached sand or gravel to organic peat and muck. Indicator species include marsh milkweed, joe pye weed, cardinal flower, great blue lobelia, and prairie cord grass.

An alkaline fen is a type of wet prairie or prairie marsh that has an internal flow of alkaline water, usually cold and rich in calcium and magnesium salts.  It may be found in low areas adjoining a limestone hill or a moraine containing limestone.  The ground water percolating down through a hill and out onto the low land dissolves the calcium and magnesium out of the limestone, giving the water its alkaline character. Sometimes the water flows out onto the lowland as a spring.  An alkaline fen may be recognized by such species as grass-of-Parnassus, and Ohio goldenrod.

Biodiversity/ Prairie Diversity

Why should we preserve and restore our prairies in Illinois? 

 Biological diversity, or biodiversity, is defined as the sum total of all the plants, animals, fungi, and microorganisms in the world or in a particular area; all of their individual variation and all of the interactions between them.  It is the set of living organisms that make up the fabric of the planet earth and allow it to function as it does. Having a variety of plants and animals on earth, as well as having a variety of locations in which those plants and animals can live, is integral to the health and well being of all life.  Humans are entirely dependent upon the web of life that results from earth’s biodiversity.

For us in Illinois, this is particularly true.  Illinois spans 378 miles from north to south. This distance takes in a wide variety of habitats, from cypress swamps to deciduous forests to Great Lakes shorelines to prairies. In addition, Illinois sits at a crossroads: It contains the eastern edge of the prairie peninsula, the southern edge of the northern forest transition zone, the northern edge of the southern coastal plain, and the eastern edge of the Ozark uplift zone. In all, over 100 distinct habitat types exist in the state within 14 natural divisions.  The Illinois Natural History Survey estimates that more than 53,000 species are native to Illinois: 17,000 species of insects, 2,500 species of plants, about 100 species of reptiles, 250 species of birds, 67 species of mammals, 200 species of fish and 79 species of mussels.

Over 850 plant species are indigenous to the prairies of Illinois. Some of the indigenous plant species are grasses that grow up to 10-15 feet tall, thus giving the Illinois prairie the name “tallgrass prairie.”  The roots of these plants can grow 15-20 feet deep. Forbs such as spiderwort, rosinweed and goldenrod make up a large part of the tallgrass prairie. Animals such as butterflies, bees, dragonflies, rabbits and deer also call the prairie their home. This unique ecosystem is a hotbed of biodiversity. To maintain the beauty inherent in each species, we must preserve the habitat as a whole.

Human and Cultural Diversity

With the diversity of the prairie ecosystems comes a diversity of residents. The Native Americans were among the first known inhabitants of the prairie. Their ecosystem served as a source of food and materials and, in short, a way a life for their cultures.  When white settlers moved to the prairie, the situation changed dramatically. The settlers brought a new way of life, a new system of agriculture and new values. Their arrival began a new, highly destructive chapter in prairie history.

Genetic Diversity

Genetic diversity refers to the genetic variation among the members of a population. A high rate of genetic diversity helps a population of animals by making them less susceptible to diseases as well as decreasing the chance that genetic mutation will have a dramatic impact on the population. An example of this is the exchange of animals among zoos for breeding purposes. Genetic diversity is a stabilizer of populations and enables a group of animals to survive changes within their population as well as within an ecosystem.

With ecosystem destruction we encounter the issue of fragmentation. When a portion of an ecosystem is destroyed, the portion that remains functional is often separated into parts. Many species from the original ecosystem may still exist, but they are separate from the whole. This results in genetic isolation and inbreeding. The end product is a genetically weakened species that is highly prone to mutation and unable to adapt to environmental changes.

Biogeography

Diversity must be viewed within the realms of biogeography, the science of the distribution of plants and animals on the earth. Situations occur in which plants and /or animals are transported beyond their native habitats; in some cases they may take over areas where species are not accustomed to their presence. This can cause great damage to an ecosystem. While on the surface having more plants in an area may seem to indicate greater diversity, an invasive plant or animal can crowd out native species, cause a decrease in biodiversity and eventually result in the loss of native food and shelter. Biodiversity is very important, but native biodiversity is important to maintain, even at the expense of invasive plants or animals.

Invasive Species   

A serious problem facing tallgrass prairies and other natural areas is that of invasive species. Invasive species out- compete other species and therefore cause the biodiversity of an ecosystem to decline.  Introduced invasive species are species that have been introduced either intentionally or unintentionally into new areas where they out compete native species. Examples of introduced invasive species that have caused environmental chaos are garlic mustard and purple loosestrife.  Some native species become invasive when a major change that favors them takes place in their ecosystem. Examples of this category of invasive species in Illinois are cowbirds, which are favored by the increase in edge habitat created by agriculture and urbanization, and sugar maples, which are favored by the suppression of wildfires in woodlands.

Species Homogenization

As human influence becomes ever more evident upon natural systems, a tendency appears toward what scientists call “species homogenization.” Homogeneous means “the same or a similar kind of nature.” Species homogenization leaves us with a sort of dull, picked-over version of the original system. It is as though we took all but the base, cymbals and one tuba from the orchestra. We still have a sort of music, but it falls drastically short of the complete orchestration. 

Like members of a symphony orchestra, some members of the animal and plant kingdoms are specialists. They require certain habitats to exist. Others are generalists in their requirements for survival; they can adapt to highly modified landscapes. The collection of species that remains after many of the specialists have disappeared is broadly adapted and able to withstand the onslaught of human influences. Lost are those species that are unable to survive the often heavy-handed effects of a humanized landscape.

One could argue that this is simply the product of adaptation or survival of the fittest. However, at no other time in our planet’s history have so many species been on the brink of extinction.

The potential loss of so many species has ramifications for our long-term survival, our ability to find new cures and remedies, our sense of natural exploration and wonder and the simple stability that comes from having all the parts. It is the difference between beautiful music and noise.

Biodiversity Loss

What are the ramifications of this loss of biodiversity?  From an ecological perspective we know that there is strength in diversity. The more diverse a system is, the better its chances for long-term survival. Look at a cornfield as an example. A cornfield is a system with relatively few species. It is also a system that will last for only one growing season. Furthermore, if disease or a pest invasion strikes the cornfield, the whole field can be wiped out instantly. A prairie, on the other hand, is comprised of hundreds of species.  Those species grow together in a complete mosaic that keeps any one species from being vulnerable to attack. Consequently, prairies have lasted for thousands of years in Illinois. This capacity for long-term survival is directly related to the diversity of the system.

The loss of biodiversity begins a chain reaction through the systems of the world. When a species, plant or animal, is eradicated, it leaves a hole in the fabric upon which life depends. That species was most likely a food source for something else; because of its disappearance, the predator goes hungry. The species in question may also have been a predator of another species. With the predator gone, the prey’s populations may skyrocket uncontrollably.

Beyond the ecological sustainability derived from diverse systems, there is an aesthetic reason to preserve biodiversity. Prairies full of wildflowers, butterflies and birdsongs have intrinsic beauty. Diverse systems are popular destinations for tourists and nature enthusiasts. Here in Illinois, prairies have begun to be recognized as an important part of the state’s heritage, and they are quickly becoming recreational destinations.  Many people search out natural areas to reconnect with nature. Recreational visitors to Illinois spend an average of $90 per day, so there is an economic component to these visitors’ appreciation of the “Prairie State.”

Prairie Interdependence

A healthy prairie ecosystem is a wonderful example of interdependence functioning at its best. The plants have adapted to the harsh climate. The animals have adapted to the plants. As a whole, the prairie functions as a single living entity – ecosystem - composed of many parts. When a part is removed, many other parts run into problems. One good example of this is the fritillary butterfly. This butterfly is highly dependent upon the birdsfoot violet as a food for the caterpillar. Habitat destruction has nearly wiped out the birdsfoot violet. As a result the regal fritillary is now an endangered species.
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With only .01% of native Illinois prairie remaining, the original genetic variety of the lush grassland is greatly decreased. With fewer species, or a decrease in biodiversity, the chain reaction scenario detailed earlier comes into play, and the ecosystem is at risk. Biodiversity and interdependence go hand in hand, and the health of the ecosystem relies on them both.

Land Use

The prairies of Illinois built some of the richest soils in the world. The soils created by decaying plant matter supported hundreds of species of plants and animals per acre. Today these soils are feeding the world through agricultural practices that benefit from the historical ability of prairies to build soil.  Unfortunately our current agricultural practices put these same precious soils under great strain. Most agricultural systems are monocultures that put tremendous strains on the soil and are highly affected by weeds and pests. Added chemical insecticides, herbicides and fertilizers have for the most part taken the “living tissue” of the soil and converted it to a sterile growth medium. Our prairie soils are no longer valued for their fertility; rather they are prized for their ability to release nitrogen that is applied via tractor.

Sustainability

Sustainability is the ultimate key to the survival of an ecosystem and the global system as a whole. As a species, we must do what we can to strengthen the ecosystems upon which we so heavily rely and to promote the sustainability upon which everything depends.

The prairie of Illinois is a good example of a self-sustaining ecosystem. Prairie plants are uniquely adapted to Illinois’ specific climatic conditions.  The roots grow as deep as 15 feet into the ground, creating efficient paths for water to flow into the groundwater where it will not evaporate. The plants are flexible enough to bend with the wind yet strong enough to grow up to 10 feet tall. The plants have unique ways of protecting themselves from desiccation, and the roots thrive during fires. This allows the prairie to return for a new season. Microorganisms, fungi, insects, birds and mammals that frequent prairies are also adapted to survive the climate of Illinois and use the plants for food, shelter and water.  This ecosystem is not only sustainable; it actually builds soil each year. 

Restoration Improves Stability

Several reasons exist for restoration toward sustainability. One reason is for aesthetics. A healthy ecosystem is a thing of beauty. A second reason is for human benefit. Much of our food, fiber and medicine comes from or is patterned upon natural materials. To eliminate species is to take away opportunities for future discoveries. In fact our very existence as a species relies upon sustainability. An unsustainable world will not provide the means of existence for those that follow us. Human survival is threatened by a breakdown in ecosystems. A third reason is the human connection. By physically working in ecosystems to improve their sustainable qualities, humans develop a connection to the systems that goes beyond the actual work. Stewardship, or the management and monitoring of resources, is a means of developing a closer relationship to the land from which we come. Finally, and perhaps most important, improving sustainability factors directly benefits the ecosystems and species. Balance between human needs and ecosystem sustainability is essential.

.Prairie Grasses
Big Blue Stem:  This grass grows to a height of 8’ or more. It begins growing in late April and flowers in late summer. The seed head of its flower branches into three parts, looking something like a “turkeys foot.”  Big bluestem grows in the mesic prairie.
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Side-Oats Grama:  This 1 – 3 feet tall grass flowers during the summer. Its small (1/4”) “oatlike” seeds line up on one side of its stem. Side-oats grama grows in the dry prairie.
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Indian Grass: This 4 – 8 feet tall grass begins growing about the first of May and flowers during late July and August. It can be identified by the presence of a claw like structure where the leaf blade attaches to the stem. Indian grass g rows in dry and mesic prairies.
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Switch Grass:  This 3-6 feet tall grass is identified by a prominent nest of hair where the leaf blade attaches to the stem. Switch grass grows in the mesic prairie.
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Little Bluestem:  This grass grows to be 2 – 4 feet tall; it grows from May until the first frost in fall. During spring and summer, the bottom shoots of little bluestem are bluish but by fall, they are a beautiful mixture of rust and gold.  Its flowers are “feathery” covered with short, white hairs which bloom mid Aug.-mid Sept. Little Bluestem grows well in moist soil in bottomland.
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Prairie Forbes

New England Aster:  1- 4 feet tall.  This forb blooms August – October in mesic prairie. Its large, violet to red-purple flowers have yellow centers. Leaves are heart shaped at the base, clasp the stem and are rough to the touch.
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Butterfly Weed: 1-2 feet tall. Warm season flower blooms late June to August in dry to mesic prairie. It is part of the milkweed family. Flowers are orange colored in a broad umbel. It has alternate leaves and does not exude white latex like most milkweeds.
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Pale Purple Coneflower:  2 – 3 feet tall. Blooms late June to early July in dry and mesic prairies. It is one of the most beautiful of the prairie forbs. The blossom is pinkish. After blooming the petals fall off and the seed head turns dark. 
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Rattlesnake Master:  3 – 4 feet tall. Blooms in early July to August in mesic prairie.  Flowers are thistle like, white spherical heads. Leaves are stiff, bayonet-shaped with teeth along the edges and look similar to a yucca leaf.
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Black-eyed Susans:  1 – 3 feet tall, blooms July – August and is generally a biennial plant.  Flowers have 10 – 20 showy yellow rays and a brown domed disk center.  Lower leaves are oblong, toothed and hairy or rough.  Upper leaves are oblong, lanceolate and alternate.
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Stiff or Rigid Goldenrod:  2 – 4 feet tall and blooms in late August – October.  Flowers look like miniature yellow asters arranged flat across the top.  Leaves are stiff and rough, alternate on the stem.
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Compass Plant:  4 – 8 feet tall and blooms late June – August.  Yellow flower heads are at the tips of the branches.  Heads have yellow rays and disk.  The leaves are large, deeply cleft, and rough.  Usually the leaves grow in the north and south directions.  It has a woody taproot.  It was an important plant to the diet of bison.
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Prairie Dock:  5 – 7 feet tall and blooms July – September.  Flowering stems are smooth with yellow heads. Each head has a center disk with 12 – 20 rays.  Leaves are rough like sandpaper at the base of the plant and are arrow shaped. Prairie Dock forms a gum or rosin substance which the early settlers chewed as gum.
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